ABSTRACT: The first case of tuberculosis is described in a wild subantarctic fur seal (Arctocephalus tropicalis) found on the Argentine coast. There was hydrothorax and white firm granulomatous lesions of 40-50 mm in diameter in the lungs. Lesions consisted of a central area of caseous necrosis, an intermediate zone of epithelioid and lymphocytic mononuclear cells, and a peripheral zone of connective tissue. Biochemical and drug sensitivity tests and inoculation of Guinea pigs confirmed the identification as Mycobacterium tuberculosis complex. Arctocephalus tropicalis is the fifth pinniped species in which the M. tuberculosis complex has been detected. Since subantarctic fur seals are widely distributed in the Southern Hemisphere, it is possible that the tuberculosis cases may have a common origin and could spread to other austral regions and species.
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Sick and injured marine mammals and birds receive medical treatment in the Fundació n Mundo Marino Rehabilitation Center (FMMRC) of San Clemente del Tuyú (Argentina) and are later re-introduced back into their natural environment. The most commonly treated pinnipeds are the southern sea lion (Otaria flavescens), the South American fur seal (Arctocephalus australis), and the subantarctic fur seal (Arctocephalus tropicalis). Most of the animals of the first two species come from breeding colonies found in Uruguay. It is different for the subantarctic fur seals, because this species breeds in oceanic islands immediately north of the antarctic convergence (polar front). The vagrant animals recorded in Argentina probably originated in the colonies of Gough Island (40Њ20ЈS, 9Њ54ЈW) and were transported to South America by the South Atlantic Gyre (Rodríguez, 1996) . Tuberculosis cases in pinnipeds were first detected in the Australian sea lion (Neophoca cinerea) and the New Zealand fur seal (Arctocephalus forsteri), in both captive and wild animals (Cousins, 1987; Cousins et al., 1990; Forshaw and Phelps, 1991) ; all these cases belonged to the Mycobacterium tuberculosis complex (TBC), showing unique genomic characteristics (Cousins, 1987; Cousins et al., 1990) . Recently Bernardelli et al. (1996) confirmed the presence of this complex in southern sea lions (Otaria flavescens) and South American fur seals (Arctocephalus australis) from the southwestern Atlantic Ocean. In this paper we report and describe the first case of TBC in a wild subantarctic fur seal.
On 12 May 1996, a subantarctic fur seal was found stranded in San Clemente del Tuyú (Argentina; 36Њ18ЈS, 56Њ46ЈW); it died during its transportation for medical treatment at the FMMRC. It was an adult male of 166.5 cm long and weighed 86.5 kg. Necropsy was conducted immediately, according to standard protocols for small carnivores (Blood et al., 1986; Jubb et al., 1990) .
Samples from all organs were taken for histopathological studies, fixed in 10% formalin, embedded in parafin, and stained with hematoxilin and eosin following standard procedures (Nezelof et al., 1975) . Samples taken for bacteriological studies (lung tissue, lung swab, and lung exudate) were processed by the Petroff decontamination method and inoculated on Lowenstein-Jensen and Stonebrink media (Servicio Nacional de Sanidad y Calidad Agroalimentaria, Buenos Aires, Argentina). Culture isolates were identified by biochemical, drug sensibility, and biological tests (Kantor, 1979; Kleeberg et al., 1980; Grange and Yates, 1994) , and the acid-fast rods stained in Ziehl Neelsen media (Servicio Nacional de Sanidad y Calidad Agroalimentaria). The isolates were injected into Guinea pigs and later tested with intradermic bovine Protein Purified Derivative (PPD) of Bovine Tuberculin (Servicio Nacional de Sanidad y Calidad Agroalimentaria).
Prior to death the subantarctic fur seal was in a very poor physical condition, depressed, dyspneic, indifferent, and not responsive to manual handling. Necropsy confirmed thoracic lesions compatible with tuberculosis. There were 4 to 5 L of yellowish liquid exudate (hydrothorax), and the heart and lungs were covered by a fibrinous tissue. The lungs were of normal size and pale-pink in color. Whitish nodules of 40 to 50 mm diameter were found in both parietal and visceral surfaces of the lungs. These nodules were dry and calcified on cut surfaces. Histologically, lungs had granulomatous lesions with a central area of caseous necrosis, and an intermediate zone composed of epithelioid and lymphocytic mononuclear cells. The lymphocytic cells showed small and dense nuclei and the epithelioid cells had less dense nuclei and abundant eosinophilic citoplasm. The peripheral zone was composed of connective tissue (Fig. 1) . Thoracic lymph nodes were enlarged with caseous and calcified areas evident grossly on cut surfaces; these were later confirmed histopathologically.
Several tests were performed in order to identify the isolates. Bacteriological analyses showed the same etiological agent of the Mycobacterium tuberculosis complex. There was slow growth on Stonebrink media (37 C) and positive staining with Ziehl Neelsen stain. In primary isolation the cultures grew in 4 to 8 wk, with acid-fast rods observed in all samples. Negative results were obtained in the following biochemical tests: photochromogenicity, scrotochromogenicity, Tween hydrolisis (3 day, 2 wk), tellurite reduction, arilsulfatase, ␤-glucosidase, ␤-galactosidase, catalase (25 and 68 C), semiquantitative catalase test, Niacine production and Nitrate reduction. Sensitivity to Tiophen-2-carboxylic hydrazid was positive. To confirm the tipification, Guinea pigs were IM inoculated with the fur seal isolates (Stonebrink media). Three wk after inoculation 50 IU of Mycobacterium bovis PPD tuberculin were injected. This produced a papule surrounded by 17 mm diameter erythema in 24 hr. The Guinea pigs were necropsied 4 wk after the tuberculin test, showing lesions compatible with tuberculosis in the liver. The biochemical and drug sensitivity tests performed on the Guinea pig isolates produced the same test results as those of the fur seal strains.
The probability of identifying and isolating tuberculous animals in wild seal colonies is low, due to the inaccesibility of most of the rookeries. Infection within a colony could be very high because of the extreme gregariousness of the eared seals, mainly during breeding seasons. The confirmation of this disease in A. tropicalis is very important because this species is the most widely distributed fur seal in temperate and subantarctic waters of the Southern Hemisphere and their populations have greatly increased in the last decades (Croxall and Gentry, 1987; Bester, 1990; Hofmeyr et al., 1997) . Vagrant seals are recorded in both continental and insular areas in the South Pacific, South Atlantic, and Indian oceans where they are found in association with breeding colonies of five species of fur seals (Arctocephalus philippi, Arctocephalus australis, Arctocephalus pusillus, Arctocephalus gazella, and Arctocephalus forsteri), three species of sea lions (Otaria flavescens, Neophoca cinerea, and Phocarctos hookeri) and one phocid species (Mirounga leonina). This association with other species points out the risk of infection to all the Southern Hemisphere seal species and the possibility that all the TBC cases recorded have a common origin, with A. tropicalis representing the link between the different seal species. Also the cross infection between seals and both marine (i.e., killer whales and leopard seals) and terrestrial predators should not be dismissed because, although infrequent, terrestrial carnivores prey on some fur seal species (Riedman, 1990) . At present, a cooperative study is being conducted between Australian and Argentine colleagues in order to compare the mycobacterial isolates from different seals and to establish the possible relationship among them.
